Introduction: Non-alcoholic fatty liver disease (NAFLD) is regarded as the hepatic manifestation of metabolic syndrome. Insulin resistance is regarded as central to the development of NAFLD. Type 2 Diabetes Mellitus (DM) is an important cause of NAFLD. The pathology in NAFLD ranges from hepatic steatosis, non-alcoholic steatohepatitis (NASH), cirrhosis and primary liver cancer. Diagnosis of NAFLD requires demonstration of increased liver fat in the absence of hazardous levels of alcohol consumption. Liver biopsy is the gold standard for diagnosis of NAFLD but it is fraught with various difficulties and is a risky procedure. Fibroscan (®Abbott) or transient elastography is a non-invasive tool which measures the hepatic stiffness. Objective: To estimate the degree of hepatic stiffness due to NAFLD and to identify the factors affecting it. Patients: 50 patients of newly diagnosed Type 2 diabetes mellitus without a history of chronic hepatitis or alcohol intake were included in the study. Results: In our study, 40% of the patients were obese with 46% of the total patients having an elevated AST, 66% having an elevated ALT and 18% having an elevated alkaline phosphatase. Dyslipidemia was very common with 14% of total patients having a high cholesterol, 36% having elevated triglycerides, 64% having a low HDL with none with an elevated LDL. 50% of patients had steatosis on ultrasound. On comparing liver stiffness, a significantly high hepatic stiffness (>7.9 kPa) was found in 34% of patients with severe fibrosis (≥12 kPa) in 10% of patients. Multivariate analysis showed significant positive correlation of fibroscan value with total cholesterol and ALT levels and there was a significant negative correlation with AST levels and serum HDL levels. Conclusion: Fibroscan may be helpful in diagnosing and guiding treatment of NAFLD. Larger studies to evaluate its efficacy in determining prognosis of NAFLD are warranted.
Introduction
Non-alcoholic fatty liver disease (NAFLD) refers to the accumulation of fat (mainly triglycerides) in hepatocytes that result from insulin resistance. The spectrum of NAFLD includes hepatic steatosis, non-alcoholic steatohepatitis (NASH), cirrhosis and hepatocellular carcinoma. Type 2 DM is an important risk factor for the development of NAFLD. Hyperinsulinemia which occurs as a result of insulin resistance increases the intra-hepatocytic fatty acids by increasing the glycolysis and decreasing the apolipoprotein B-100 which results in decreased export of VLDL. Most patients with NAFLD are asymptomatic and may have elevation of liver enzymes which is noted incidentally in biochemical investigations. Alanine amino transferase (ALT) and aspartate amino transferase (AST) are usually elevated, but these levels do not reliably correlate with hepatic injury, inflammation or cirrhosis in NAFLD [1] . Fibrosis staging is important in all patients with NAFLD to identify patients with advanced hepatic fibrosis at risk of liver-related complications, hepatocellular dysfunction and portal hypertension resulting from advancing hepatic fibrosis. Although liver biopsy remains the gold standard for NAFLD, it is an invasive procedure and has to be done at regular intervals to know the progression of NAFLD. Many non-invasive tests have been developed for this purpose like transient elastography (TE), magnetic elastography (ME), acoustic radiation force impulse (ARFI) etc. Out of these, transient elastography (TE), more commonly known as FibroScan, is the most commonly used. In this technique, a 50-MHz wave is passed into the liver from a small transducer on the end of an ultrasound probe. The probe also has a transducer on the end that can measure the velocity of the shear wave. Essentially, the technology measures the velocity of the sound wave passing through the liver and then converts that measurement into a liver stiffness measurement (LSM) which is measured in kiloPascals (kPa). The LSM correlates well with the degree of liver fibrosis in a wide range of liver diseases, including NAFLD [2] .
The present study aims to study the degree of liver stiffness and the factors affecting LSM in patients of type 2 DM attending a tertiary care hospital in Cuttack, India.
Methods

Study Design
This study was a facility-based observational study.
Patient Selection
The study included newly diagnosed patients of Type 2 DM attending the Gen- 
History Taking and Procedures
Medical history was obtained from all patients including history regarding alcohol use. Height and weight were recorded. Ultra-sound of abdomen was done to diagnose of hepatic steatosis. Aspartate transaminase (AST), Alanine transaminase (ALT), alkaline phosphatase and lipid profile (consisting of LDL, HDL, serum triglycerides and total cholesterol) were estimated by spectrophotometric method using autoanalyzer without regard to time since last meal.
All patients were subjected to transient elastography or FibroScan (®EchoSens, Abbott) using a 50-MHz transducer standard M-probe in our gastroenterology department. At least 10 readings were obtained by placing the transducer in the liver area. A 60% success rate with an interquartile range of ≤30% was defined as the criteria for a reliable measurement. The median FibroScan value displayed on the screen was taken as the result of the test and was used for analysis.
Statistical Analysis
The data was entered in MS EXCEL spreadsheet and master table was created.
Analysis was done using Statistical Package for Social (SPSS) version 25.
Chi-Square test was used for qualitative data and Student's t-test was used for quantitative data.
Observations
50 Newly diagnosed patients of Type 2 DM were included in the study. Most of the patients were in the age group 40 to 49 years (38%). 64% were males and 36% were females. 40% patients were obese defined as BMI more than or equal to 30 kg/m 2 .
In our study, the patients were categorized into groups based on cut-offs for fibrosis proposed by Wong et al. [3] . This is also given in the official physician information sheet provided along with the FibroScan. Figure 1 shows the distribution of liver stiffness measurements among the studied patients. Most people had LSM in the range of 0 to 5.8 kPa (34%), followed by 6.8 to 7.8 kPa and 7.8 to 11.8 kPa (11% each). Table 1 shows the results of multivariate regression analysis comparing asso- Table 1 shows the association of age, weight, AST, ALT, ALP, total cholesterol, LDL, HDL and triglycerides with FibroScan score. Among these factors, significant positive correlation of liver stiffness was found with ALT & total cholesterol with p-value of 0.001 and 0008 respectively and significant negative correlation was found with HDL and AST, with a p-value of 0.008 and 0.001 respectively. (B refers to coefficient of regression of unstandardized variables and β refers to the coefficient of regression after standardization).
Discussion
Study Findings
The term non-alcoholic fatty liver disease (NAFLD) is commonly categorized by an enlarged risk of developing NAFLD than non-diabetic subjects and certainly have higher risk of increasing fibrosis and cirrhosis. T2DM surges the risk of liver associated death by up to 22-fold in patients with NAFLD [4] . The prevalence rate of NAFLD in T2DM is estimated to be in the range of 12.5% to 87.5%
in India [5] . A large number of patients of NAFLD have a normal liver enzyme profile and the entire histologic spectrum of NAFLD may be seen in such patients.
In a study by Salmela P.I. et al., 57% patients of diabetics had at least one abnormal LFT and 27% gave 2 abnormal LFT [6] . More recently, a study by Rashid MHO et al. showed that 58% of diabetics had at least one abnormal liver enzyme and all patients had mild elevation [7] . In our study, 46% of total patients had a raised AST, 66% had an elevated ALT and 6% had an elevated alkaline phosphatase. Most of the patients had a mild elevation of AST and ALT (up to ×2 times normal Using a cut-off of 7.9 kPa as suggested in a study by Wong et al. [2] , 34% of our patients had a significant liver stiffness which is similar to the value of 39.8%
reported by him (Figure 1 ). Thomas et al. showed that 68.3% diabetics had significant fibrosis [10] . Out of the patients having significant fibrosis (>7.9 kPa), males constituted 76.5% and females 23.5%. Severe fibrosis (LSM ≥ 12 kPa) was seen in 10% of patients of diabetes with males forming 10% and females forming the rest 80%. On multivariate analysis of factors affecting fibroscan score in our study, we found significant positive correlation of fibroscan value with total cholesterol and ALT levels ( [11] . In a study by Lallukka, S. et al., they concluded that waist circumference and plasma ALT were significant and independent predictors of high fibroscan value [12] . The negative correlation of AST with fibroscan value may be because of the fact that AST elevation is not specific to liver disease. ALT levels predict liver injury better.
Conclusion
NAFLD is an important but often overlooked disease. Management of NAFLD requires knowledge of its stage. Our study shows that diabetics have a higher degree of liver stiffness, many of whom remain undetected by routine liver enzyme tests and USG. Dyslipidemia (especially high serum total cholesterol and low serum HDL) predicts a high degree of liver stiffness and such patients should be subjected to periodic LSM measurements to record the progression. Newer non-invasive tests like magnetic elastography (ME), acoustic radiation force impulse imaging (ARFI), controlled attenuation parameter (CAP) as well as blood markers like cytokeratin 8 may eventually replace liver biopsy. Large scale studies comparing their efficacy should be done and newer guidelines may need to be developed.
